REMARKS 



The specification has been amended to correct errors of a typographical and 
grammatical nature. Due to the number of corrections thereto, applicants submit herewith a 
Substitute Specification, along with a marked-up copy of the original specification for the 
Examinees convenience. The substitute specification includes the changes as shown in the 
marked-up copy and includes no new matter. Therefore, entry of the Substitute Specification 
is respectfully requested. 

The claims and abstract have also been amended to more clearly describe the features 
of the present invention. 

Entry of the preliminary amendments and examination of the application is 
respectfully requested. 

To the extent necessary, applicant's petition for an extension of time under 37 CFR 
1.136. Please charge any shortage in the fees due in connection with the filing of this paper, 
including extension of time fees, to Deposit Account No. 01-2135 (503.41022X00) and 
please credit any excess fees to such deposit account. 



Respectfully submitted, 




Carl I. B^dndidge 
Registration No. 29,621 



DRA/CIB/jla 
(703)312-6600 



3 



REWRITTEN MARKED UP COPY 
IN THE CLAIMS : 

6. (Amended) A facility management system according to any one of claim 1 to claim -5 3, 
wherein said flow line-measuring means installed in said facility to be monitored and said 
management information generating means installed in a monitoring center are connected to 
each other through a communication network. 

IN THE ABSTRACT : 

Even if a layout of a facility is appropriate in the beginning, the layout may gradually 
become inappropriate with the passage of time. However, since the conventional technologies 
eaft Since it is not possible to automatically grasp determine the appropriateness of a layout at 
present, there has been a problem in that it is impossible to change the layout of the facility at 
an appropriate timing. To solve this problem. The the appropriateness the a facility is judged 
based on a movement cost calculated using an automatically measured a flow line of a 
moving body. In order to attain the object, the present invention comprises a such a result. 
flow line-measuring means is carried out for measuring the flow line of the a moving body by 
detecting the moving body m as an object to be monitored; a movement cost-calculating 
means is carried out for calculating a cost expended on movement of the moving body , that 
i3, a movement cost derived from the flow line information; and a movement cost-evaluating 
means is carried out forjudging whether or not a cost calculated by the movement 
cost-calculating means process is within a permissible range. 
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TITLE OF THE INVENTION 

FACILITY MANAGEMENT SYSTEM BASED ON FLOW-LINE INFORMATION 

BACKGROUND OF THE INVENTION 
{Field of the Invention} 

The present invention relates to a facility 
management system for effectively using a facility based on 
information j^of (measurecD person flow lines. 
(Prior Art} 

In order to X effectively use a facility * such as an 
office building^ a manufacturing line in a factory , y various 
kinds of facility 
developed . 

Among them, 



management technologies are being 
there are technologies a {aiming at) 



effective use of a facility by optimizing {a> layout of the 
facility. In regard to»(the| technology (aiming a^ ^optimiz^*|f 
(a^layout of an office building , a technique known as zoning 
is described in "Facility Management Guidebook; second 
edition" (Nikkan Kougyou Shinnbun Co.) p. 356 to p. 359. 
20 £rh^2zoning £aean§^a technique (of) paying out departments in 
spaces inside a^ building so that a company/ organization may A 
effectively f unc ^ or V*^ In orter A ,to do so, a degree^ of 
proximity^ [connection expressing intensities of connection} 



tnd.the dep 



having a high degree of proximity ^^nection^ jwith each 
other are laid out in spaces as close A as possible. Therein, 
it can be considered that) as the j proximity (3egreep between 




departments is higher , movement j more frequently occur* 
between the departments. Therefore, by^the layout described 
above, it is possible to totally reduce the time expended 
on movement which produces any value , and^ accordingly^ to 
5 attain /effective use of the office building. ^ ^ tjf ^j 
Further, in regard to technologies /(aiming a€) 
optimization of a layout of a manufacturing line in a 
factory, a method of configuring a semiconductor 
manufacturing line is disclosed in Japanese Patent 
10 Application Laid-Open No. 6-84740. In technology ,^the 

manufacturing line is laid out so thatAfmoving) distances feyi 
persons and materials \ may be shortened under a constraint 
Condition) that ^(number) of (the) equipment is ) (suppressed) as 
(small) kas possible. By doing so, it is possible to reduce 
15 the time expended (ori^movement , and^ accordingly^ to attain^ 
effective use of the manufacturing line. 

Furthermore, there are A technologies for imposing 
jy[usin^) change corresponding to {using)>of a facility in order 
to reduceA maintenance and management costs of commonly 

20 
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used facility ^ or to reduce A(unfair| feeling j^in ; sharing of 

maintenance and management costs. For example, Japanese 

Patent Application Laid-Open No. 6-187348 discloses a method 

^ha^ under a assumption (of) /a shopping building [having^ a 

common parking lot, (unfair) \ feeling among the shops^is 

eliminated by determining (a share of] e^h shopjs(tc^the cost 

of cu^tomerW parking fares based on (a^sales volume of each 

shop^to the customers £isin§\ £he common parking lot. Therein, 

A 




when a customer leaves the parking lot, a construction 
ratio of sales for each shop is calculated (ref erringj) to QS) 



POS (Point Of Sale; a point-of-sale information management 
system) ^ to calculate a share of \ parking charges for each 
5 shop based on the construction ratio. Thereby, it is 
possible to impose charge on each shop (with reality andj 
without (unf air)jf eelinc^. 

Still further, there is a technology for 
automatically controlling a facility j such as an elevator 
^JlQ jlije^ a building ^ according to movements of [a] persons 

^ (fo^ convenience of the persons For example , Japanese Patent 
Application Laid-Open No. 2000-191246 discloses a teginology 
in which^calling of an elevator is eliminated and/ waiting 
timej(of) the elevator is shortened. Therein, the object to 

15 be controlled relates to an elevator installed in an 
apartment house, and the elevator is automatically called 
by i^xpectingj that v when doors (Li^Athe common entrance and (in)*^ 
each^fhousf) are opened or closed, there is high probability 
of someone taking the elevator. By doing so, the falling? 

20 operation of j the elevator becomes^Mecgssary because the 
elevator is .automatically called by* opening and closing of 
\the) door^. In addition, J the elevat^can be called tr ™ a 
place distant from the elevator, «A waiting time /o£)|vthe 
elevator can be shortened. 
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Further, maintenance work (of/\a facility such ( as 
cleaning^ is generally ^periodically ^erformedj after fmakin^a 
maintenance plan. For example, it can be assumed that 
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cleaning is performed every Monday and Thursday. 

Furthermore , Japanese Patent Application Laid-Open 

No. 2000-191246 discloses a person flow line information 

collecting method and a person flow line information 

5 collecting system in which a plurality of picture-taking 

means are individually installed at a plurality of 

ex- 
positions inside a facility ^ including A an entrance, and 

individual person flow line information as a function of 

time is collected by extracting a personal image from 

10 captured images. In the personal flow line information, 
personal attribute information and flow line information 
are (connected)/ to each other, and ^accordingly ^ store-visiting 
pattern on (th£) j\ attribute basis can be automatically 
collected. Further, Japanese Patent Application Laid-Open 

15 No. 11-64505 discloses a flow line searching system for 
calculating and displaying a (moving] path /vof a customer by 
installing transmitters at various positions inside a shop 
and attaching a receiver to a shopping basket. Since (moving 
path of^a person inside a facility can be certainlyjy{grasped) 

20 by the system, the layout inside the facility can be easily 
changec^. ™ ' 

Even if a layout of a facility is appropriate in the 
beginning, the layout may gradually become inappropriate 
Vith the passage of time due to ^change in (^conditions ^f) 

25 ^usin^j the facility^ caused by change^fei^ the organization or 
the like. Therefore, it is important to change theJLayoutj 
of the facility {Lii)*an appropriate timft* by (grasping g 
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Condition ol} appropriateness of the layout at A present^. 
However, the conventional technologies in regard to (the) 
zoning^ described above required a large amount of manpower, 
because the i status of the layout (at presen^ needs to be 
5 manually grasped). Therefore, j the appropriateness of/ layout 
[is difficult to be} continuously ^grasped], and^ accordingly^ 
there has been a problem Xthat it xs^ difficult to^Jgrasp) an 
appropriate timing^f layout) chang^. fl 

Further, the above-described conventional technology 

10 in regard to the layout of (th^Jl manufacturing line in a 
factory ^disclosed in Japanese Patent Application Laid-Open 
No. 6-84740^ is a technology used in a layout planing stage, 
and^ accordingly^ modifica^ of the layout 

has not been considered. Therefore, the status of a layout 

15 after completion of the layout can not be/graspedj, and^ 
accordingly^ there has been a problem K that it is impossible 
to change the layout of the facility at an appropriate 
timing. 

Further, the above-mentioned conventional technology 
20 in regard to the imposing of ^parking charge ji disclosed in 
Japanese Patent Application^ia|d-Open N^j>-187348j is formed 
on the premise that (the^POS^is used, K there is a problem in 
that the technology can not be applied ^o a case where use 



'of the POS^is impractical^ such as la^case of an office 
25 building. 

Further, in the above-mentioned conventional 

technology in regard to the automatic calling of (thej*^ 
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elevator ^disclosed in Japanese Patent Application Laid-Open 
No. 2000-191246, the (cause oFJ calling . of the elevator 
(considered isjonly^a single event (of^opening and closing of 
(the^door. Therefore, there is a problem in that application 
5 of the technology is limited only to (the); apartment ^house jof)^ 
which the residents have high probability of * (the action) 
pattern of opening (thejjdoor and then taking the elevator. 

Further, the above-mentioned conventional technology 
in regard to performing (of the] maintenance work (of the)^p^ 

10 facility has the following problem because the maintenance 
work is periodically performed regardless of the status of 
(using)^the f acility^ such as /number of (the) users. The problem 
is, for example, that even if maintenance is necessary, the 
maintenance is not ^ performed / to cause problem^ (on) the 

15 appearance or (£he) safety, or^ on the other hanc *^ (that) even 
if maintenance is unnecessary, the maintenanc^jjis) performed^ 
to cause unnecessary cost. 

Further, the methods of automatically collecting (the) 
person flow line information A disclosed in Japanese Patent 

20 Application Laid-Open No. 2000-191246 and Japanese Patent 
Application Laid-Open No. 11-64505 are difficult to^ (collect) 
detailed flow line information including specific 
attributions of (the) J moving body^ because an unspecified 
number of persons are objects to be monitored, and* 

25 accordingly^ the usable form of the inf or^tj^n^s limited 
to a special use^such as payout) modification ^in a facility. 
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SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
facility monitoring system which monitors identified 
persons, that is, identified persons £.ri)jistrong connection 
5 with a facility (of) job jects to . be monitored^ such as the 
empl^ees or the residentSj/gs the objects to be monitorec^, 
andj^can provide very useful movement cost information. 

Another object of the present invention is to provide 
a facility monitoring system having a movement cost 

10 monitoring function which monitors a conditJ^o^_^c^ 
appropriateness of the layout at present through Collecting) 
flow line information of identified persons {In}/ strong 
connection with a facility, and a can recommend /a user (t^y 
change j^the layout at an appropriate timing* 

15 a further object of the present invention is to 

provide a facility maintenance assisting system for planing 
fan} appropriate maintenance work (ofj/ya facility corresponding 
to a (using^status (id)jthe facility. 

In order to attain the above objects, the present 

20 invention is characterized by a facility management system 
comprising a flow line-measuring means for measuring a flow 
line of a moving body by detecting the moving body in a 
facility to be monitored; and a management information 
generating means for producing management information for 

25 management from the flow line information, wherein the 
management information generating means comprises a moving 
body identifying means for identifying the moving body; and 



8 



a movement cost-calculating means for calculating a cost 
expended on movement of the moving body from the flow line 
information/ (and) A the movement cost-calculating means 
calculates the movement cost based on a time unit price 
5 specific to the identified moving body and a time period 
required for the movement as the movement cost. 

Further , in order to attain the above objects , the 
present invention comprises a flow line-measuring means for 
detecting a moving body in a facility to be monitored, and 

10 for measuring a flow line of the moving body; a facility- 
using status -calculating means for identifying a user from 
the measured flow line data and facility data of 
information specific to a f acility ^ such as (placd)jof the 
facility, ^maintenance management cost and so on, and for 

15 calculating facility-using status data of information 
relating to use of the facility^ such as^(using time^and so 
on; an imposed charge-calculating means for calculating 
imposed charge data showing a relationship between an 
amount of imposed money and a department to be imposed A from 

20 the calculated facility-using status data, the facility 
data and organization data expressing a [Belonging] 
relationship between said user and the department in the 

facility; and an accounting processing means for totally 

A. 

performing accounting processing based on the imposed 
25 charge data. 

Further, in order to attain the above objects, the 
present invention comprises a flow line-measuring means for 
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detecting a moving body in a monitored object and for 
measuring a flow line of the moving body; a flow line 
history-checking means for judging whether or not the 
measured flow line data conforms with a flow line history 
5 pattern expressing a condition of calling an elevator, and 
for calling the elevator when the measured flow line 
information conforms with the flow line history pattern; 
and an elevator-control means for actually controlling the 
elevator. 

10 Further , in order to attain the above objects , the 

present invention comprises a flow line-measuring means for 
detecting a moving body in a monitored object, and then 
measuring a flow line of the detected object; a histogram- 
calculating means for dividing a facility into small zones 

15 (fronhlthe flow line data, and then calculatxng histogram 
data expressing a (using) f requency * f or each of the small 
zones; a histogram-evaluating means for forming a 
maintenance plan corresponding to the (usincj) frequency^/ 
obtained from the calculated histogram {using the using) 

20 (frequenc^; and a facility maintenance planning means ^^^j^ 
integrating the whole maintenance plan based on the^ 
maintenance plans. 

BRIEF DESCRIPTION OF DRAWINGS 
25 FIG. 1 is a block diagram showing the functional 

structure of an embodiment of a facility management system^ 
including a movement cost monitoring system^ in accordance 
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with the present invention. 

FIG. 2 is a block diagram showing the hardware 
structure of the movement cost monitoring system in 
accordance with the present invention. 
5 FI(^l 3/(ls} flowcharts showing the flow of the total 

processing of the movement 1 cost monitoring system in 
accordance with the present indention. 

FIG. 4 is aj(yiew explaining] an example of a flow line 
measuring unit using video cameras^. 
10 FIG. 5 is a (view explaining)^an example of flow line 

data obtained by the video cameras. 

FIG. 6 is a table showing an example of a data 
structure of the flow line data obtained by the video 
cameras • 

15 FIG. 7 is a flowchart showing a flow of movement cost 

calculation processing. 

FIG. 8 is a flowchart showing a flow of flow line 
length calculation processing. 

FIG. 9 is a (view^ showing an example of an output 
20 (pictur^. 

FIG. 10 is a block diagram showing the functional 
structure of (the)& mo vement cost monitoring system having a 
facility layout optimization means. 

FIG. 11 is a {Vie^showing an example of calculation of 
25 cost corresponding to movement. 

FIG. 12 is a block diagram showing the functional 
structure of a facility using^charge imposing system for an 
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office building. 

FIG. 13 is a block diagram showing the functional 
structure of a facility us ingf, charge imposing system for a 
shopping building. 
5 FIG. 14 is a block diagram showing the functional 

structure of an elevator automatic calling system based on 
a flow line history. 

FIG. 15 is a (view)j showing an example of facility 
control based on a flow line history* 
10 FIG. 16 is a (table) J showing an example of flow line 

history checking. 

FIG. 17 is a block diagram showing the functional 
structure of a facility maintenance assisting system. 

FIG. 18 is a (view}*showing an example of a flow line 
15 histogram. 

FIG. 19 is a \view)jshowing an example of a person flow 
measuring system using PHS. 

FIG. 20 is a table showing an example of a data 
structure of flow line data obtained by the PHS. 
20 FIG. 21 is a table showing an example of facility- 

using status data. 

FIG. 22 is a flowchart showing a flow of imposed 
charge calculation processing. 

FIG. 23 is a table showing an example of flow line 
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histogram evaluation. J^J^ j 

FIG. 24 is a (view explaining) jan example of ^ovemen^f 3 
f requency/between small zones . 
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FIG. 25 is a table Explaining) fc an example of 
^cpnnectioR} degree ^between facilities. 

FIG. 26 is a (view)) showing another embodiment of a 
business form in accordance with the present invention in a 
5 case where movement costs produced at store A and store B 
are remotely monitored by a monitoring center. 

FIG. 27 is a block diagram showing an example of a 
detailed functional structure for applying the movement 
cost monitoring system in accordance with the present 
10 invention to the business form of FIG. 26. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Embodiments of the present. invention will be 
described below in detail^ ref erring} ^to the (accompanied^ 

15 drawings. FIG. 1 shows the functional structure of a 
facility management system including a movement cost 
monitoring system in accordance with the present invention. 
A monitored object 100 is a zone of the real world to be 
monitored by the present system f and a moving body^ such as 

20 a person existing in the zone^ is an object to be monitored. 
The facility management system comprises? a, flow line-^ 
measuring means 102 for detecting a moving body ; (l0<5) in theA 
facility {of the monitored object] andj measuring a flow line^ 
•of the moving body; and a management information generating 

25 means for generating management information for management 
(froni^the flow line information. The management information 

generating means comprises § a moving body identifying means 

^ 
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for identifying the moving bod^^ a mov^s^en^ cost- 
calculating means 106 for calculating)^ costjjexpened) on the 
movement of the moving body 100 (from) Jthe flow line 
information; a movement cost-evaluating means 108 for 
5 evaluating the calculated cost according to a given 
standard; a control means former forming^ display, * warning 
andj^conVrol based on the movement cost evaluation result; a 
facility layout-optimizing meansjand an output means 112. 

As (tc^jbe described later, the moving body identifying 

a* 

10 means specifies a person (bf)jthe moving body [lOOj through a 
method of checking [a} features in a picture of the moving 
body taken by a video camera and^ processed with pre-stored 
data or using IC card data or using a PHS terminal. . 

The flow line-measuring means 102 detects [a)* moving 
15 body in the monitored object 100, (an^ measures the flow 
r line, and accumulates the result as flow line data 104. The 
movement cost-calculating means 106 calculates cost 
expended on movement of the moving body. That is, a 
movement cost i from the accumulated flow line data 104. As 
20 t^e movement cost, \a)t total movement time of the moving body, 
\a)y total movement distance of the moving body or the like 
may be considered. The movement cost-evaluating means 108 
compares the movement cost calculated by the movement cost- 
calculating means 106 with a movement cost-permissible 
25 value 110 preset by a user of the present system, and 
judges whether or not the movement cost is within the 
permissible range. The output means 112 is a display unit^ 
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such as ai^ispla^ r (and) joutputs an image or voice in order 
to [make^the user of the present system A pay (his} attention 
when it is judged that the movement cost at present exceeds 
the permissible range. 
5 fcHere, the value of the movement cost calculated by 

the movement cost-calculating means 106 may be directly 
output using the output means 112^ instead of outputting the 
evaluated result of the movement cost-evaluating means 108 
using the output means 112. 

10 FIG. 2 shows the hardware structure of the movement 

cost monitoring system in accordance with the present 
invention. The movement cost monitoring system of the 
present invention is formed (on a set of^computer system 200. 
The computer system 200 consists of a central processing 

15 unit (CPU) 201 , a main memory 202, an external memory 203, 
an input unit 204 , an output unit 205 , a flow line 
measuring unit 206 and a bus 207. The central processing 
unit 201 is a unit for controlling the whole computer 
system 200. Here, the central processing unit provides the 

20 function of the movement cost monitoring system in 
accordance with the present invention (according tofy programs 
realizing the functions of the flow line-measuring means 
102 stored in the main memory 202, the movement cost- 
fcalculating means 106 and the like. The main memory 202 is 

25 a memory capable of accessing \toj data at a high speedy such 
as a RAM (random access memory), and is capable of 
temporarily storing a control program and data for ^ the 
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central processing unit 201 • The programs etc. for 
realizing the function of the flow line-measuring means 102 , 
the movement cost-calculating means 106^etc.^are read from 
the external memory 203 and stored in the main memory. The 
5 data^such as the flow line data 104 necessary for executing 
these programs^ may be read from the external memory 203 and 
stored in the main memory 202 , if necessary* 

The external memory 203 is a unitjj such as magnetic 
disky^ which is slow in data access^ but large in memory 
10 capacity compared to the main memory 202, and a semi- 
permanently stores the control program and the data for the 
central processing unit 201. The programs etc. for 
realizing the function of the flow line-measuring means 102, 
the movement cost-calculating means 106 etc. and the data 

15 etc.. such as flow line data 104 necessary for executing 
J 

these programs ^ are stored in the external memory 203. The 
input unit 204 is of a keyboard, a mouse 

and the like^ which ^(receivd) operation (teethe system by the 
user of the present systems The output Afnit 205 is a unit 

20 for displaying (the^monitored result in (a)jf orm of jimage^ such 
as a CRT (cathode ray tube) display, a liquid crystal 
display or the like, or a unit i such as a speaker for 
(notifyingfythe analysis result in a form of spundv such as a 
Varning sound^ and} The output unit 205 /[materializes} the 

25 output means 112. 

The flow line measuring pnit 206 is a unit consisting 
of a wireles^, an IC cardQj^a video camera, and £th^)Aflow 
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line measuring unit 206 a (materializej) the flow line- 
measuring means 102. The measured flow line 104 is stored 
in the main memory 202 or the external memory 203. These 
units are connected to one another by the bus 207 for 
exchanging data at high speed between the units. As the bus 
207 , i4 a network^ such as Ethernet^ having a data transmission 



speed |^ not so high^ or (the) other connecting means may be used. 
The flow of the total process of the movement cost 

monitoring system of FIG. /v ^^^ anCe ^J th present 

invent ion* will be described/; referring! lto, flowcharts shown 
in FICX 3*. The total process can be roughly divided into 

two portions. (The) One is A process of collecting the flow 

<\ 

line data, and the other isAproqess of evaluating the flow 
line data. These two processes /are asynchronously processed 

15 in parallel^ These two processes^ will be successively 
described below. Initially , the process of collecting the 
flow line data/^shown by FIG. 3 (a)^will be described. This 
is a process for obtaining the flow line of a moving body 
in the monitored object 100. In Step 300 , the process of 

20 Step 302 r is repeated with a given frequency. The given 
frequencyAfmeansa, for example , a frequency of once [a^ second. 
In Step 302, [apposition of (the)* moving body is measured 
using the flow line-measuring means 102. By the process s 
of Step 300 to Step 302 described above, a group of points 

25 approximately expressing the flow line of the moving body 
can be obtained. The result is stored as the flow line data 
104. 
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Next, the process of evaluating the flow line data^*^ 

shown in FIG* 3 (b)^ will be described. This is a process 

for evaluating the flow line data 104 obtained by the 

measurement. In Step 350, the user of the present system (is) 

5 (made to} sets a movement cost-permissible value 110. In Step 
u A 

352, the processes of Step 354 to 358 are repeated with a 
given frequency. The given frequency *(meani|, for example, a 
frequency of once [a)jmonth. In Step 354, a movement cost 
expended on movement of the moving body is calculated using 

10 the flow line data for the given time period. In Step 356, 
it is judged whether or not the calculated movement cost is 
within the range of * permissible value. In more detail, when 
the calculated movement cost becomes larger than the 
(#&r~ permissible value 110, it is judged that the calculated 

15 movement cost exceeds the ^permissible value. In Step 358, 
when it is judged in Step 356 that the movement cost 
exceeds the permissible value, a warning is output to the 
user of the present system using the output means 112. 

An example of a system using video cameras as the 

20 flow line measuring unit 206 will be described (belo\^. 
Initially, a plurality of video camera^are installed in a 
building so as to produce as few places j incapable of being 
(taken picturefyby the video cameras, that is, blind spotsj as 
possible. By interconnecting the plurality of video cameras, 

25 a person moving {on the picture)^is traced through image 
processing to detect the flow line. For example,^ when the 



person 401 moves along the flow line 4 02, the person 401 is 
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traced on the picture by interconnecting the video camera 
410 , the video camera 411/ the video camera 412 and the 
video camera 413 (taking}/ picture of the person 401. 
Therefore, by [setting so^that the actual position of the 

5 body in the building can be identified from the position of 
the body on the picture taken by the cameras , the flow line 
402 can be obtained from the picture image. 

In a case of using image processing/ it is generally 
difficult to identify a person or a moving means among an 

10 unspecified number of persons or moving means taken by [the) 
video cameras. However/ in the case where the persons or 
the moving means to be identified are limited to (the) 
persons £Ld> y closed connection to the facility of the 
monitored object/ a person can be identified by producing 

15 specific vectors from images of the persons/ and by 
checking a person with attribute information or the 
specific vector of each of the persons in a list of 
monitored persons. In other words # features on the picture 
of persons to be identified are pre-stored ^ n ^J^ ^database / 

20 and a feature on a picture of a person taken at^ measuring a 
flow line is compared with the features in the database , 
and then the person (oitya picture taken at/t measuring a flow 
line (Is)) identified as (Eh£)/\person in the database whose 
feature most agrees with the feature on the picture. 

25 An example of a flow line 104 measured by the flow 

line-measuring means 102 will be explainedj(BeldW/ referring^ 
to FIG. 5. Since the flow line-measuring means 102 
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continuously detects positions of a moving body |i^ a given 
time interval, a plurality of continuous points on a flow 
line are measured when a person moves along the flow line. 
For example, when the^ person 401 moves along the flow line 
5 402,^ a train of points , that is, the point 500, the point 
501, the point 502, the point 503 and the point 504 (are? 
^easure^. Here, the flow line is approximately expressed by 
the train of plural points. In order to improve the 
approximation accuracy, the measurement interval of the 

10 flow line-measuring means 102 should bej(made dens^, or the 
generally used method of expressing a free curve^ such as 
the spline interpolation^ should be employed. 

(Description will be made below o^ &n example of a 
data structure s in a case Where the flow line data is 

15 handled using a computer ,^(referri The table 
600 is a table for storing data (o£)^a plurality of flow 
lines measured by the flow line-measuring means 102. 
Measured data for one flow line is stored in each row, that 
is, each record of the table. The record 602 (shows) |an 

20 example of stored flow line data^^^the flow line 402. The 
record includes a flow line ID ^ of a unique numb^ ^for 
identifying measured flow line data, an employee iDjof a 
unique number identifying a person to be measured, and 
point train information (of^a group of points on the flow 

25 line. However, it is not always necessary to store all the 
information described above. Information not used for 
processes to be executed later {ma^ * not > stored. On the 



20 



contrary, information in connection (to the] flow line^ such 
asjftime ^measuring the point train ^ other than the above 
information may be stored, depending on necessity. 

Another example of the flow line measuring unit 206 
5 will be described jjjbelow, referring] to FIG. 19. This is a 
method using a PHS (personal handyphone system)^ (o>£) onej of 
cordless telephone system ^orm^. The PHS is a system which 
1 makes ^ voice communication ^capable] by communicating between 
a PHS terminal c^r^d with a person and a plurality of 

10 base stations [placed)) inside a building. The PHS terminal 
can detect (an) A intensity of / electric field applied by each 
of the base stations. In general, since the intensity of 
electric field becomes stronger as the distance between the 
PHS .terminal and the base station is shorter, it cyan be 

15 (known)jthat the PHS terminal exists at a place (near), a base 
station which gives the strongest intensity of electric 
field to the PHS terminal. Here* .singe the base stations 
are fixed inside the building, (Ihe place) can be ^jraspe^, in 
advance, and \ accordingly i the position of the PHS terminal 

20 can be roughly identified^ 

By using this mechanism, a flow line of a person 
having (th^)<\ PHS terminal can be ^(grasped) by successively 
detecting the positions of the PHS terminal. Further, sil ^j^ 
*each of the PHS terminals has a specific identifier, (the) A 

25 PHS terminal can be ^ideAtified. Therefore, by forming a 
database of persons having PHS terminals in advance, a 
person having a PHS terminal can be identified. 
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FIG. 19 shows an example of measuring a flow line 
using |the)k PHS when a person 401 having the PHS terminal 
1900 moves along the flow line 402. When the jerson 401 
having the PHS terminal 1900 is in a room of j DesignJfittBf 
5 Department A 1920 , it can be recognized that the person 401 
is at a place near the base station 1910 because the 
electric field received from the base station 1910 
installed in the same room is considered to be the 
strongest. Similarly , when the person 401 is in a (pathway^ 

10 1922 or in a room of /Accounting Department 1924 f it can be 
recognized that the person is at a position near a base 
station 1912 or a base station 1914 f respectively. 
Therefore , it can be (under stdod^that the person jmovesjjfrom 
the position near the base 1910 to the position near the 

15 base station 1912 , and then finally moves to (th^jplace near 

the base station 1914. Jl ^X^A 

Since it is difficult ^{understand the expression) of 
the place near the base station 1910 and so on, the place 
will be hereinafter ^expressed)vby a name of a zonejt to which 

20 the base station belongs. That is, when it is recognized 
that the person 401 is at^th^j>lace near the base station 
1910, it^will be (expresse^that the person 401 is in the 
room of a DesignJflU Department A 1920. Accord^^ the 
expression described ajx>ve, it can be §xpresse3)j| that the 

25 person 401 moves from a Design H«| Department A 1^20 to the 
passage 1922, and then finally moves to A Accounting 
Department 1924. Here, the PHS terminal is regarded as the 
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person 401. ^^j^^ 

(Other than^the system described above, an enter ing- 
and-leaving management system using IC cards and IC card- 
readers can similarly measure the flow line. The system 

5 manages entering and leaving by (that the)/IC card-reader (is) 
installed at an entrance of a room, (and) j the IC card 
possessed by a person is read by the IC card-reader when 
the person enters fijito^ or leaves (from) the room. Since the 
system can^Jgrasg) who (and when) passes throu^h^hic^ 

10 (th«§^f low line can be obtained similar^ to^ the flow line 
measuring unit 206 using (the)^PHS. 

(Description will be made below on) An e^ple of a 
data structure^ in a case where the flow line data; measured 
using the system of FIG. 19 is handled using a computer, 

15 (referring^to FIG. 20. The table 2000 is a table for storing 
data of a plurality of flow lines 104 measured by the flow 
line-measuring means 102. Measured data for one flow line 
is stored in each row, that is, each record of the table. 
The record 2002 shows an example of stored flow line data 

20 for the flow line 402. The record includes a flow line ID^ 
of a unique number for identifying measured flow line data, 

JWm far*** 

an employee IDiof a unique number identifying a person to 
be measured, and point train information Jl of a group of 
points on the flow line. Here, it is (fexpr^se^^ha^ a^ 
person having an em^oyee ID ^^^^ov^^ [In order ofj 
Designing Department A£)^the pathway , ^Accounting Department. 
However, it is not always necessary to store all ^ the 
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information described above. Information not used for 
processes to be executed later k (mag) not j( stored. On the 



contrary, information in connection {td>/the flow line^such 
as K time /measuring the point train^ other than the above 
5 information, may be stored, depending on necessity. 

FIG. 7 is a flowchart (explaining) jan example of the 
flow of movement cost calculation processing (shown) in Step 
354 of FIG. 3 in jl detail. In this example, the total sum of A 
movement distances of the moving bodies within a determined 

10 time period is considered (as thejjmovement cost. When the , 
value is large, it is regarded that the uselessness^ is 
large because the time\ expended on useless actions of 
movement which produce^ no value. In Step 700, a variable 
COST storing a value of movement cost to be calculated 

15 thereafter is cleared to 0. In Step 702, the processes from 
Step 704 to Step 706 are repeated for all the flow lines 
measured within the determined time period. In Step 704, a 
length of flow line, that is, a flow line length L for a 
flow line to be processed is calculated. In Step 706, a 

20 value calculated by adding the flow line length L to be 
processed to the value of y variable COST is set to a new 
value of variable COST. By the processes described above, 
the total sum of /^movement distances of the moving bodies 
within the determined time period can be calculated as (the)j^ 

25 variable COST. 

Although here the total sum of the movement distances 
is considered as the movement cost, the total sum of 
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l as the movement cost. , * 

£Lii) * taking Q.€) into consideration jthat /cost 



movement time may be considered as Jtlje movement cost. 
Further , (Iii) j taking into consideration jthat> cost per unit 

time, for example , payment per hour^ is different depending 

on the ^moving body, the total sum of/ cost per unit time of 
5 a moving body and moving time period of the moving body may 
be considered as A the movement cost. 
Further i 

per unit time or per unit distance is different depending 
on the moving means, the movement cost may be calculated by 

10 weighting the flow line. jU^O>uA^^ 
FIG. 11 shows a flow line 1150 (moved using)y\ an 
elevator 1100 and an escalator 1102. In the case of the 
flow line 1150 , the section BC (Is)/movement using the 
elevator 1100, and the section DE [is^movement using the 

15 escalator 1102. The other s ect ions ^(are) movement by walking. 
Since the running cost and the maintenance cost are 
different depending on each of the moving means, it is 
considered that the cost necessary for movement is 
different depending on the moving means. Therefore, 

20 taking /distance unit (cost)jof the cost when (Eh§y moving means 
is used (Into consideration^, the movement cost may be 
calculated by weighting [with] the moving distance depending 
on the moving means A as ((a^ length of the section AB + 
♦length of the section CD + {ayO^^^^f the section EF) X J»M 

25 distance unit cost of walking a] length of .the section BC 
X /distance ^Q^ t cost of the elevator + (a^Alength of the 
section DE X ^distance unit cost of the escalator. Further, 
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^\Lri^ taking^ time unit §pst)^of the cost when (th^ moving nieans 
is used ^Lnt o consideration^, the movement cost may be 
calculated by weighting (with) the moving time depending on 
the moving means/as (jatymoving time period of the section AB 
> + ^Amoving time period of thg section CD + C^jmoving^tjj^^ ^ 
period of the section EF) X ;time unit o£ walking (+ aj^ 

moving time peric^ of the section BC X ftime unit cost of 
the elevator + ^ moving time period of the section DE X 
time unit cost of the escalator, 

tftiere, the movement cost may be calculated by 
weighting {with^ differently depending on [place^ even if the 
same moving means is used. For example, it is more 
difficult to walk at a place where many persons are coming 
and going ^ even when movement is similarly performed by 
15 walking. Therefore, in such a case, the weighting should be 
increased. Similarly, the movement cost may be calculated 
by weighting (with) specific information of the moving body> 
such as payment per hour, age, official position and type 
of job [of the moving bodyj. Further, since it is more 
20 difficult to walk on a curved flow line than on a straight 
flow lioe, the movement .cost may be calculated by weighting 
(with incurvature K(expres sing a curving} degree^ of the flow 
line. a , i 

FIG. 8 is a f lowchart^^explainingj an example^the flow 
25 line length calculation processing (shown) in Step 704 of FIG. 
7. In this e^nipl^ the flow line ^ngth is approximately 
calculated [b^)\ the total sum of ^ lengths of sections 
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consisting of the flow line data. In Step 800, a variable L 
(storing\|a value of flow line length to be calculated 
thereafter is cleared to 0. In Step 802, the processes from 
Step 804 to Step 806 are repeated for/ number jof sections 

5 (compos ing^the flow line data. Therein, letting 4 number of a 
train of points be n, the number of sections is n-1. In 
Step 804, (a^length of/ section S for each of the sections to 
be processed is calculated. In Step 806, a value calculated 
by adding the section length S to be processed to the value 

10 of variable L is set to a new value of variable L. By the 
processes described above, the flow line length can be 
calculated as the variable L. , 1 

An example .of ^display (of)|the output means 112 will be 
described ^jbelow, referring]/to FIG. 9. This view shows an 

15 example of a^[f>icture} output when a movement cost exceeds a 
permissible value. On the ^(pictur^, there are displayed [aj 
character strings expressing^warning, a calculated movement 
cost and the permissible value of movement cost. The user 
of the present system can be^ (understood) by watching the 

20 warning that . the movement cost flow is in an unpredictable 
state, and y can (be make^a measure ^ such as changing the 
layout. Although in the example the warning is displayed 
only using (the) character strings, the warning may be 
visually displayed using an additional diagram or the like. 

25 Further, other display!^ methods^ such as sound, /^window or^ 
fragrance may be used. 

By employing the structure described above, the cost 
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expended on movement of the moving bodies can be 
quantitatively calculated, and (the^ warning can be output to 
the user of the present system when the cost exceeds the 
permissible range. Therefore , the user of the present 

5 system can change the layout of the facility at an 
appropriate timing. 

Although the above-described embodiment gives only 
(th^ warning when the movement cost exceeds the permissible 
range r a {proposed) modified plan for changing the layout may 

10 be proposed to the user of the present system. In such a 
case, a facility layout-optimizing means 1000a shown in FIG. 
10^ is newly added to the functional structure shown in FIG. 
1. The facility layout-optimizing means 1000 forms an 
optimized plan of the layout so as to minimize the movement 

15 cost and outputs the result when the movement cost exceeds 
the permissible^ range. In order to optimize the layout , a 
layout (minimizingythe movement cost should be calculated by 

performing K simulation to predict movement costs for all 

°v 

combinations of layouts. In performing \the^ simulation of/ 
20 movement cost, the movement cost should be calculated by 
calculating a relational degree between facilities from 
actually measured flow line dataQ and then generating 
simulated flow line (^ong)^the facilities for a given layout 
with a probability corresponding to the relational degree. 
25 An example of the relational degree between 

facilities expressing a depth oi^^ between 
facilities will be described belowjT^ referring)^ to FIG. 25. 
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The relational degree can be obtained by calculating [at 

^ovement^ frequency y from one facility to the other facility 

from the measured flow line information/ and then dividing 

„ y __ ^ ncyjby a given time to obtain a Movement; 

5 frequency J| per unit time. Assuming the given time is one 

minute, it can ^ understood from the element 25^0 that the 

flow line fromj General Affairs Department to a Accounting 

A 

Department occurs with a frequency of 0.1 times per minute. 
When the value is large, the value {expresses)fthat the flow 

10 line between |he} both facilities frequently occurs r ^and 
means that the relation between {the) both facilities isjv(deeg. 

By employing the structure described above, the user 
of the present system can immediately make a plan to change 
the layout^ since a propo|e^_jwodif ied plan of the layout is 

15 shown at [a t ^J^g^j^^j^^ the movement cost exceeds the 
permissible range {anct^the layout should be reviewed. 

Another embodiment in accordance with the present 
invention will be described (below, ref erring^ to FIG. 12. 
This embodiment is a system which im^oses|[using^ charge jpfj^a 

20 facility based on ^ using^status^jsf A the facility calculated 
from flow line information. In (atycase of (assumingj an office 
building, there are many common facilities^ such as an 
elevator , a meeting room, a washroo|^and so on. In order to 
maintain these common facilities , \ maintenance management 

25 cosU such asAmaintenance charge, cleaning cost, electricity 
and heating cost .are required. In order to (make)^unf airness 
as (small) ^as possible, the present invention provides a 
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system for imposing these costs according to the (using) 
status of ^hd)) facilities. For example, every time [when) an 
employee uses (the^common facility ^ such as an elevator/ a 
(using) ^charge for the purpose of ^tintenance management of 
the facility is imposed (€o S^fi department to which the 
employee belongs. The functional structure will be 
described ^(Eelow/ referring^ to FIG. 12. Since the measured 
object 100, the flow line-measuring means 102 and the flow 
line data 104 A are the same as those described (iit)>FIG. 1, 
{theyexplanation A is omitted here. A facility-usl|H|| status- 
calculating means 1200 calculates facility-usjj&d status 
data 1204 from the flow line data 104 and facility data 
1202. The facility data 1202 is information specific to a 
facility^ such as place , maintenance management cost and so 

15 on for the facility requiring a cost for (the) maintenance 

e 

management. Further, the f acility-uslftfc status data 1204 is 

information relating to use of the facility, such as * user, 

fusing time^and so on. 

Assuming that a person is regarded as using a 

20 facility when the person /^(keeps close to) the facility for a 

given time or longer, the usj^j status of the facility can 

be calculated by checking the above information with the 

flow line data 104. An imposed charge-calculating means 

1206 calculates imposed charge data 1210 ^expressing]* the 

25 relationship between an amount of imposed money and a 

a 

department to be charged from the calculated fecility-usfftB 
status data 1204, the facility data 1202 and organization 



30 



data 1208 Expressing}; the relationship between the employee 
and the employee's (belonging] department. An accounting 
processing means 1212 is ^a means) totally^ ^J^jjj^ rge of * 
accounting processing of the company/ and (makes)/ procedure 
5 to impose the facility US |*W charge on the department to 
which the user of the facility belongs , and then stores the 
result in accounting data 1214. Although in this embodiment 

the usittMi charge is imposed on the department to which the 

A e 
user of the facility belongs/ the usjpMf charge may be 

10 imposed directly on the user. 

(Description will be made onj An example of a data 
structure j in a case where J^^fac^ data 
1204 is handled using a computer/ (ref erring)j£o FIG. 21. The 
table 2100 is a table for storing plural kinds of facility- 

15 ms%H% status data 1204 calculated by the f acility-us&» 
status-calculating means 1200. Calculated data for one 
facility us JIM status is stored in each row, that is, each 
record of the table. For example, the record 2102 includes 
an employee ID^ ^xpressu^a user of a facility, the (Gse^) 

20 facility, andjs starting time of use and ending time of use. 
However, it is not always necessary to store all the 
information described above. On the contrary, information 
in connection (to) A the usjftH status of the facility^ other 
than the above inf ormation^ may be stored, depending on 

25 necessity. 

FIG. 22 is a flowchart (explaining) |the flow of 
processing of the imposed charge-calculating means 1206. 
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The processing from Step 2200 to; 2202 [is)j processing for 
calculating (a us ing)7 frequency / for each of the facilities 
which is used for calculating an imposed charge later. Step 
2200 ^xpressej)^ repeating \bfj the processing of Step 2202 for 
alii) the facility-usiflflfr status data within a given time 
period. In Step^22(^ a (using^ frequency a for each of the 



facilities is (count edT^based on the processed f acility-usj«| 
status data. Successively, the processing from Step 2204 to 
Step 2210 (Is) /processing for actually determining (using)^ 
10 charge (of)>the facilities and a department on which the 
(using) j charge of the facilities^. Step 2204 (expresses) j 



all/ the facility-usJttler status data within the given time 



repeating fef) the processing from Step 2206 to Step 2210 for 
all/ th 
period. 

15 m Step 2206, (usin§) (^charge (of) A the facilities in 

e 

regard to the f acility-usJJHfc status data to be processed is 
calculated. As the (isin^charge of the facilities, it is 
possible to use a value calculated by dividing a cost 
required for maintaining the facilities during a given time 

20 period by the (using) frequency /of the facilities. For 
example , in a facility requiring a maintenance management 
cost of CO; million yen per month, the (Qsincfy charge per IX)**** 
(using) becomes 100 yen when the facility is used 10,000 times 
during Q)jpionthfrperiod. In Step 2208, a department on which 

25 the (using)>charge calculated in Step 2206 is to be imposed 
is determined. In order to make the determination, a 
department to which the usei of the facility belongs should 
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be searched from the organization data 1208. In Step 2210, 
the information of the calculated (us ing) /charge and the 
(imposed]j[ department is stored (iii^the imposed charge data 
1210. 

5 By employing the structure described above, the 

present invention can be applied to a building not having 

(th^POS^ because the cost for use of the facility can be 

imposed on the department to which the user belongs. 

The present invention /\ can be [alsoj applied to a 

10 shopping building occupied by a plurality of retail stores. 

u^-A 'Juki juf^f<^ o\ 
as well as the office building/y (explained in} FIG. 12. FIG. 

13 shows an example of (the))embodiment . Although in the case 

of the office building the (usin§)) charge of the facility is 

imposed on the department to which the user of the facility 

15 belongs , in the case of (the)j shopping building^ it is 
cons ideredf\ (rational} that the (us ing); charge of the facility 
is imposed on a store at which a shopper drops in for 
shopping. In this case, since the shopper often drops in at 
a plurality of stores, the /using)/ charge of the facility is 

20 imposed on a plurality of stoi^s^ ^J tj J Uu> ^^ 

^The^f unct±onal structure ^ will be described (below Q 
(refer ring|\ to FIG. 13. Since the components are the same as 
those (explained in}x*"IG. 12 . except^ a store-usfiam status- 
calculating means 1300, (a^ store data 1302 and (a\ store-us*% 

25 status data 1304 , * explanation (btyj | the same components will 

e 

be omitted here. The store-us*W| status-calculating means 
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0 calculates the store-us|«ttf status data 1304 from the 
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flow line data 104 and store data 1302. The^tor^data 
— fiieans^information specific to a store^ such as ^lacej^of the 
store etc. Further , the store-us|t|BS| status data 1304 is 
information on J use of a stores such as a shopper {to} jthe 
5 store, j^sing) A time (df^the store and so on. Assuming that a 
person is regarded as using a store when the person (keeps); 
inside the store for a given time or longer, the (usingp<W 

A 

status of the store can be calculated by checking the above 
information with the flow line data 104. An imposed charge- 

10 calculating means 1206 calculates imposed charge data 1210 
(expressing)^ the relationship between an amount of imposed 
money and a store to be charged from the calculated store- 
usljwif status data 1304, the f acility-us Jttjfc status data 1204, 
the store data 1302 and the facility data 1202. Although in 

15 this embodiment the gsing)^charge is imposed on the store 
which the shopper uses, the (using^ charge may be imposed 
directly on the user. 

By employing the structure described above, the i 
charge can be imposed even in the case where /there are) a^ 
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plurality of (Imposed) stores^ because the cost for use of the 
facility can be imposed on the store at which the user 



drops in. 

Although the above-described fom£ of imposing §he}* 

(usiri<^ charge are different between^ FIG. 12 and^FIG. 13, a 

25 (fpr%^mixing (the") both forms may be considered. For example, 

4 su£*~* ***** 

. I in the case of ^shopping building, the^(lmposing form shown) 

by/^FIG. 13 is applied (td) ^Imposing (pf) A charge caused by the 
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shopper, and the^(imposing form shown] injFIG. 12 is applied 
^(^Lmposing (of))charge caused by the employee o|^ the store. 
By employing the structure described above, a imposing of a 
charge for (using the}jf acility [meetin§)/the actual situation 

5 can bej^erforme|. 

Another embodiment in accordance with the present 
invention will be described {below, referring^ to FIG. 14 . 
This embodiment is ^a system for controlling a facility 
ancillary to a building^ such as an elevator, an automatic 

10 door, (, an air conditioner ^ based on flow line history 

u 

information. It may ybe) of ten / observed that a person in 
charge of sales drops in at a locker room before going out. 

In such a case, when a flow line 1522 moving from a 
locker room E 1502 to a pathway G 1504 is measured after a 

15 flow line 1520 moving from Sales Department A 1500 to the 
locker room E 1502, as shown in .FIG.* 15, an elevator 1506 
is automatically called (by considering] j^that the elevator 
1506 will be used next with a high probability. 

The functional structure will be descried (below)} 

20 ^referring))Jto FIG. 14. This (is an) example^ of automatically 
calling yyan elevator when a specific flow line history is 
measured. The flow line-measuring means 102 previously 
described detects a moving body in a monitored object jl4OO7)t<3<0 
and measures the flow line to accumulate the result as flow 

25 line data 104. A flow line history pattern 1402 indicates a 

(r 

conditionAjof^ calling the elevator. The flow line^history 
pattern may be manually set by a person, or / may be 
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automatically produced using a computer by analyzing the 
tendency from past flow line data 104. A flow line history- 
checking means 1404 judges whether or not the measured flow 
line data 104 meets the flow line history pattern 1402. If 
5 it is judged that the measured flow line data 104 meets the 
flow line history pattern 1402 , the flow line history- 
checking means 1404 outputs a control signal for calling 
the elevator 1408 using an elevator-control means 1406. 

procedure \of) A checking the flow line history using the 

10 flow line history-checking means 1404 will be described 
{below, referring]/ to FIG. 16. The table 1600 is a table for 
storing plural kinds of flow line A data measured by the flow 
line-measuring means 102, and {Ls the)jsimilar format (as*> fthat 
(explained) ^in FIG 20. A flow line .history pattern 1610 

15 (exj^esse^that a searched object (ls)/a flow line of (moving^ 
in-order of a position A 1612, a position G 1614, a 
position E 1616 and a position 1618. In the table 1600, the 
flow line data meeting the flow line history pattern 1602 
is a flow line record 1604. Therefore, this flow line data *a 

20 is the result checked by the flow line history-checking 
means 14 04. 

Although each element of the flow line history 
pattern 1610 and the point (train)> of the flow line are 
checked in one-to-one correspondence here, checking by 
25 normalized expression commonly used in ^ character (strain^ 

check using a computer may be used in order to ^ive}^^*^ 
fuzziness. For example, in a case where a person moves in 
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order of AGEG, the flow line measured byi^movingj speedy may 
sometimes become a form^staying at the same position plural 
times ^ such as AAGEG, AGGEG or the like. However, what is 
important here is only the order relation^of AGEG, and the 

5 number of t ^is^steLyim ithe same positioners) not (necessary)i^| 
to be considered. In the present case, the table should be 
searched by (express ing^ the flow line pattern 1610 as "A + B 
+ E + G +" by the normalized expression. There, the 
character indicates once-or-more repetition of a 

10 character just before the character "+". That is, the 
pattern meets a flow line of once-or-more repetition of A, 
once-or-more repetition of B, once-or-more repetition of C 
and once-or-more repetition of D. 

Although calling oj^the elevator is automated in this 

15 embodiment, changing fof^ /.operating mode of the elevator may 

^VA ^ 

be considered. For example, %p\^ a person moving to the 



elevator from a clinic, the operating mode may be changed 
to a wheelchair mode in which [aytime period (ofjj keeping the 
door (open) of the elevator\is extended^ because it^ (considered) 



20 that the person can not move normally. Further, in a case 
wherej{moving} speed yof a calculated flow line is slow, the 
operating mocte, may be changed to the wheelchair mode [b^)^ 0 ^^ 
Consider In^that (atyperson can not formally (mov^. 

By employing the structure described above, the 

25 calling condition of the elevator can be freely set based 
on the flow line information of a person, and the present 
embodiment can be applied to a building other than an 
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apartment house in which action patterns of persons are 
limited. 

Another embodiment in accordance with the present 

invention will b ^ y ^gJJ^ bed A^low, r ^L5f in ^ *° FIG * 17 * 
5 This embodiment is system fghat^ a place having a 

particularly high (using} frequency /among spatial facilities^ 
such as a room, a pathway and the like^ is determined based 
on (the]} flow lin^, and maintenance management is 
concentrated on the determined place. It is considered that 
10 a place (o£)jmany persons passing through, for example, a 
pathway in aij^ off^qe building^ becomes mo^^^jrt^ compared 
to (the) other places^. Th^^j^r^by determining^ such a place 
(to clean the place taking^ first preference, cleaning # ork 
can be efficiently performed with less cleaning^o^ 
15 functional structure will be described (below, referring^to 
FIG. 17. The measured object 100, the flow line-measuring 
means 102 and the flow line data 104 are the same as those 
(explained inJ^FIG. 1, (the^explanat ion J will be omitted here. 
A histogram-calculating means 17 00 calculates histogram 

20 data 1702 (expressing)* a spatial (using} frequency / of a 

*(*W 

facility. Using the (using) frequency a obtained from the 
calculated histogram data 1702, a histogram-evaluating 
means 1704 forms a maintenance plan corresponding to the 
frequency and outputs the result to a facilty maintenance 
25 planning means 17 06 for actually integrating the whole 
maintenance plan. A - concrete example of ^ {the formed) 
maintenance plan (Is that]/a request ££) ^cleaning a place 
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having a (using} frequency ) larger than a given value £sj 
^LssuedJ. Further, as for a place having^a (using) frequency *\ 
smaller than a given value, since |it!}j means that persons 
hardly use the facility, the facility may be eliminated or 

5 the layout may be changed. 

An example of the outline of the processing of the 
histoqram-calculating means 1700 will be described (belowTj 
^eferting^to FIG. 18. A spatial facility^ such as a hall^way^ 
is divided into a plurality of small zones, and a value of 

10 frequency having number of flow lines passing through each 



zone is given to the zone. For example, (wheh^a flow line 
1800 [takes placl, the value* of frequency j from a small zone 
1810 to a small zone 1816 (where) the flow line^(pass through 

A* 

(ar^K increased by 1 (one) for each of the zones. By 

15 (executing]^this processing to aj^the flow lines occurring 

during a given time period, /number of (the) flow lines 

passing through each of the small zones can be obtained. 

Further, information relating to movement^ between the 

small zones may be calculated (is well as^the^jpalculation of 

20 the frequency of flow lines passing through the small zone. 

A 

The information relating to movement between the small 
zones {means)x a probability of (moving)jf rom a small zone to an 
adjacent small zone or a difference of persons coming in 
and going out between small zones adjacent to each other. 
25 By showing such information to a person, the person can 
easily grasp the flow of flow lines. 

The information relating to movement will be 
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explained (below, referring)) to FIG. 24. A movement frequency 
holding zone 2404 and a movement frequency holding zone 
2406 for holding information relating to movement between 
the small zone 2400 and the small zone 2402 are provided 
5 between the small zone 2400 and the small zone 2402. The t 
movement frequency holding zone 2404 holds a (movement/ N ^3H 
frequeiiy^f?^ the small zone 2400 to the small zone 2402. 
On the other hand, the movement frequency holding zone 2406 
holds a^JmovemenE) f requency yf rom the small zone 2402 to the 
10 small zone 2400. For example , when a flow line 2408 occurs, 
the value of the movement frequency holding zone 2404 is 
increased by 1 (one) (by considering ^^i^v^ient from the 
small zone 2400 to the small zone 2402 K (occur^. When a flow 
line 2410 occurs, the value of the movement frequency 
15 holding zone 2406 is increased by 1 (one) (by considering) 
(thafc^ movement from the small zone 2402 to the small zone 
2400^ccurs). Although the relation between the small zone 
2400 and the small zone 2402 has been described above, (the) 
movement frequency holding zones are similarly provided 
20 between the other zones. 

By executing such (calculating) processing of the 
movement frequency for the flow lines occurring during a 
given time period, a probability of (moving) ^from one zone to 
another zone can be/{Rnown). For example, the probability of 
25 ^ovinjjyfrom the small zone 2400 to the small zone 2402 can 
be calculated by "(the movement frequency from the small 
zone 2400 to the small zone 2402) /(the total movement 



40 



15 



20 



frequency from the small zone 2400 to the all adjacent 
small zones)". There, the (movement) frequency J from the small 
zone 2400 to the small zone 2402 is a value held by the 
movement frequency holding zone 2404. The total (movement) 
5 frequency y from the small zone 2400 to the all adjacent 
small zones is the total sum of the values held by the 
movement frequency holding zone 2404, the movement 
frequency holding zone 2412, the movement frequency holding 
zone 2414 and the movement frequency holding zone 2416. 
10 Further, the difference (of) ^number of persons CMnin^J^ and 
going out from one zone to another zone can be^^now^. For 
example, {a value of) * subtracting a value held by the 
movement frequency holding zone 2406 from a value held by 
the movement .frequency holding zone 2404^ §xpresses) the 
difference [of)* number of persons coming in and going out 
between the both small zonea. When the value is positive, 
(the value^ means that /number of persons going out from the 
small zone 2400 to the small zone 2402 is larger than 
number of persons coming in from the small zone 2402 to the 
small zone 2400. When the value is negative, (the value) 
means that number of persons going out from the small zone 
2400 to the small ^P nB 2402 is smaller - When the value is 0 
(zero), ^the valuej^means that there is no difference between y^-i 
number^ of persons going out and coming in. 
25 An example of the outline of the processing of the 

histogram-evaluating means 1704 will be described (belowp 
(referring to FIG. 23. Histogram data 2300 is a table 
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holding ; number of flow lines passing through faculty, 
that is, a passing-through frequency, and (a_ numeral^ in each 
small zone (expresses)} the passing-through frequency. When a 

frequency value of a small zone becomes larger than a given 

5. 

5 allowable value, the histogram-evaluating means 1704 judge* 
that cleaning is required. Here, when the allowable value 
is assumed to be 700 ^ a group of the small zones 2302 (are)^ 
objects to be cleaned. The histogram-evaluating means 1704 
notifies a facility maintenance-planing means 1706 of the 

10 zones [a3)|pbjects to be cleaned. When cleaning is completed, 
the histogram-evaluating means 1704 clears the frequency 
values to 0 to prepare for cleaning next time. Further, it 
is possible that the values of the histogram data 2300 are 
shown to the user to entrust the judgment to the user. In 

15 this case, in order to make the histogram data 2300 easily 
understandable, the visualization technology used in 
visualization of scientific and technical calculation 
results should be used. For example, in a case of 
visualizing scalar quantities^ such as the passing-through 

20 frequencies of the small zones in the histogram data 2300, 
the scalar quantities should be displayed by a contour map 
in which small zones of an equal passing-through frequency 
are connected by a line. In a case of visualizing vector 
quantities^ such as the movement frequencies between the 

25 small zones in the histogram data 2300, the vector 
quantities should be displayed by a vector map in which the 
vector is displayed by an arrow. In this case, the length, 
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the thickness , the color or the brightness of the vector 
may be varied according to the magnitude of the movement 
frequency. 

By employing the structure described above , effective 
. 5 maintenance management can be performed because a place 
used by many persons can be determined and maintenance 
management can be concentrated on '(the determined/place • 

A form of business using the movement cost, monitoring 
system of FIG. 1 will be described below. Therein,/^ is 
10 (assumed) j a monitoring service business jtha^ja monitoring 
center [are^ integratively monitorlb&l flow line statuses in a 
plurality of stores))) and recommends (an improving measure^ to 
a store when the movement cost (of)^he store is large. FIG. 

.AAA UVA^A 

26 shows a business form^ha€) the movement costs occurring 
15 at a store A (2600) and a store B (2602) are remotely 
monitored at a monitoring center 2604. The monitoring 
center 2 604 is connected to the store A (2600) and the 
store B (2602) by the Internet 2606 to make mutual data 
exchange possible. 
20 FIG. 27 shows the detailed functional structure for 

applying the movement cost monitoring system in accordance 
with the present invention to the business form described 
above. Although the movement cost monitor intj system is 
functionally similar to the system shown jby^AFIG. 1, the 
25 ^afferent poifnt)jis that the functions are distributed and 
allocated to the stores 2600, 2602 and the monitoring 
center 2604. A domain 2700 (showsj^ functions which should be 



43 



allocated to the store to be monitored. It can be 
understood from the figure that a flow line-measuring means 
102 and an output means 112 are allocated to the store. On 
the other hand, a domain 2702 (shows) yf unctions which should 

5 be allocated to the monitoring center 2606 for monitoring 
the stores to be monitored. It can be (understood) y from the 
figure that a movement cost-calculating means 106 , a 
movement cost-evaluating means 108 , (j=^ flow line data 104 
and a movement cost-permissible value 110 are allocated to 

10 the monitoring center 2606. 

The flow of the processing in the business form is 

the same as the processing shown by the flowcharts of FI(y. 3*, 

rjr A A 

and lean be divided into two kinds of processing, that is, 

(the) processing for collecting flow line data and (the) 
15 processing for evaluating the flow line data. FIG. 3 (a) is 
\the} flowchart showing the processing for collecting the 
flow line data. This is a process for obtaining the flow 
line of a moving body in each of the stores to be 
monitored. In Step 300 , the process of Ste^302 is repeated 
20 with a given frequency. In Step 302 , (apposition of the 
moving body in each of the stores is measured using the 
flow line-measuring means 102 installed in each of the 
stores. By the processes of Step 300 (to^Step 302 (jlescribedj 
(abovj, the flow line of the moving body can be obtained. In 
25 the monitoring center 2604 , the result is accumulated as 
the flow line data 104. 

Next, the process of evaluating the flow line data^ <o 
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shown in FIG. 3 (b)^ will be described. This is a process 
for evaluating the flow line data 104 obtained by the 
measurement. In Step 350 , a monitoring person (of) > the 
monitoring center (is made to) sets a movement cost- 
5 permissible value 110. In Step 352, the processes of Steps 
354 to 358 are repeated with a given frequency. In Step 354 , 
a movement cost expended on movement of the moving body is 
calculated using the flow line data for the given time 
period by the movement cost-calculating means 106 installed 
10 in the monitoring center 2604. In Step 356, it is judged 
whether or. not the calculated movement cost is within the 

m 

range of > permissible value using the movement cost- 
evaluating means 108 installed in the monitoring center 
2604. In Step 358, when it is judged in Step 356 that the 

15 movement cost of a store exceeds the permissible value, a 
warning is output to a manager of the store to be monitored 
using the output means 112 installed in the shop. 

Since the data necessary for monitoring can be 
exchanged through the Internet by employing the business 

20 form described above, the monitored object and the 
monitoring center can be separated from each other, and (the) 
remote monitoring can be realized. Further, since the 
monitoring center can exchange data with a plurality of 
monitored objects, (the)iplurality of monitored objects can 
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be monitored by a single monitoring center, and ^accordingly^ 
an efficient monitoring business can be realized. 

According to the present invention, by limiting the 
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objects to be monitored to specific persons^ such as (the) 
employees or {the) residents having strong connection to a 
facility to be monitored , a condition of appropriateness of 
the layout can be quantitatively (grasped^in the form of the 

5 total flow line length of persons , that is, the movement 
cost, and a warning can be output to the user of the 
present system when the movement cost exceeds the 
permissible value. Therefore, the user of the present 
system can change the layout of the facility at/ appropriate 

10 (timing. 

Further, according to the present invention, since 
the cost for using a facility can be imposed on a 
department to which a person using the facility belongs 
based on flow line information of the person, the present 

15 invention can be applied to a building not having (the)/OPS . 

Further, according to the present invention, since 
the condition of calling an elevator can be freely set 
based on the flow line information of persons, there is an 
effect that the present invention can be applied to (the) 

20 other buildings^ as well as an apartment house^ where action 
patterns of persons are limited. 

Furthermore, since a place used by many persons can 
be determined and maintenance management can be 
concentrated on the determined place, the maintenance 

25 management can be effectively performed. 



